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1020020074012 mii: 2003/6/19 

[^¥Ai#l 1. fi^^/H- SAI1/H(£S)_1S 
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;> 1020020074012 #^ ^;^>: 2003/6/19 

•^iHCdual plate) ^2:C>li::l-. 

^ ^1 1 '^i^^^-i: ^^^s^V^ ^^M, ^1 1 7l^S] ^^ofl ^^^^ 

^ ^^7l^oil ^^^^^^ ^^^11- -^^^VtII ^H, ^;^l-sl SAl-^sq- i>l4-^oiiA-i 

^^S] ^^^^^^ -g-<^l*V7ll ^^d-y-^s ^^1:^^ «o1-^l^H JLS^^^ -B-71^^1 

£ 5 
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1020020074012 ^^ 2003/6/19 

-n-7]^^l ^^ili^l-^ u. ^Si^^^iThe organic electro- luminescence device and 
method for fabricating of the same} 

T7 

:£ 4^ i 2^1 ni-m\ s. 3^ iv-iv^# ^^tb ^i^£ol:n.. 

S. 7a. ^^1 £7c^ ^ ^'^ofl xtj-^ -^7l^;Nl ^;^] ^-e] <>|eflol«. 

£ 8a tfl^l £ 8c^ ^ ^^ofl ^^^^ £^1?!: ^^I^^lJl. 

-£ 8^ ^1 2 ^Al<m<Hl n:l-€- -B-7l^;^] ^^:li;^>2l ^^^^ 7flef^ o.^ S^lt!: 

37-4 



1020020074012 #^ '^t.}: 2003/6/19 

100 : ^>^7l^ 130 : 1 -g^^^ 

132 : 2 ^^^^ 200 : 7]:^ 

203 : iL2i 206 : 

210 : ^1 1 214 : ^1 2 ^^(^^ 

216 : 300 : ^s^e 



<17> ^ ^1^^ -B-7l^7jl ^^^;^H1 ^tb ^^S. ^^1, 1 7l:arofl^ i^5]-H^^liiiEi 

^-^^^l-:!! ^1 1 7]%^ ^] 2 7]%c^]^ -^7]^^ ^^^^ 

^ ^3:(dual plate structure)^ -^7l^;^l ^^^;^>(DP0LED)5!l- n ^]2^^^^o\] 

<i8> ^tiV^ o.^, -H-7l^;^l ^^^^1-^ ^^^Xelectron) ^'a^^(cathode)4 ^^^(hole) 
^*a^^(anode)^S.^El ^i-^]- ^>^Kelectron)S!l- ^^(hole)^ ^^f^ ifl-^S ^^^^1^, 
^<a€ ^:^>(electron)5q- ^^(hole)^! ^^tb ^^l^Cexciton)^! o^yj-^VB)]^ w-e-] 7]^^ 
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1020020074012 ^^ ^yc>: 2003/6/19 

<19> ojslt!: ^^S. 9in ^2fl^ <'A^^&^]^7\9^^ ^S.^ ^^S. 

^1 ^^}Q^ ^^s]. ^7ll# ^ :^l-;^ol 9X^. 

-i: M-Hl-^i::^. ^^leitb OELD^ c,i:^-f-Ai y^^y] , CNSCcar navigation system). 

PDA, Camcorder, Palm PC-i- cfl-^^^ consumer^^V -§--§- ;^1#<^1 ^>-§-€ ^ 

<22> oje]^ ^^^^V* ^-S-^m ^BH^ic^i^ (passive matrix 

type)4 ^llH^i^ (active matrix type)-^S. M--^- ^i^f. 

<23> .^-71 ^llH^i^ -R-7l^;^l ^^4i>^>^ ZL ^>^^ol ^^^-c^ ^l^^j-'^ 5£t!: ^ 

^ fe^ ditil^^a). iLAl^^l-^ tfl^^^o)] o]^^o] sxo^x^^ v^^o^ ^^71- -.7].^]- 

<24> til-ia xiflH^^^ -^7l^;^l ^^^;^>^ ^:^jr^3l). J7 ^ 

<25> £ 1^ f^Efl^ -R-7]^;^l ^^4:^>^ 711 ^^]^ S^S^^m-. 

<26> w>fi^- ^o], -B-71^;^) ^^:ii^l-(10)^ ^] 1 7]^a2)s\ ^:^d\] 

^#(18):a)- 2 ^^(20)<5l ^^^^cf. 
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<27> olrr)], >^V7l ^V:^#(18)^ ^ (R) . ^(G) . ^ (B)^ ^S^S K^^}?]] Sl^cfl. <^^^<^ 

<28> ^7] 4 1 7l:^(12)ol ^^>ll(22)7> -^aj-^ >ll 2 7l^(28)3|- -^^^(26)1- ^Sfl ^ 

<29> oliq], >^7l ^^;^1(22)^ ^^^i^^-^l ^ AV^l: ^l7le>7l ^ 

^olp^, 71:^(28)21 'U^m -¥-^<Hl ^^;*ll(22)# ^fl-fJl tflc1 = (25)S. 

<3o> 2^ ^sfl^l -H-7l^;^l ^^^;^H1 n^^J^^ ^i-^H^^I^bI c>l3ilol-^2l S)-^ 

» 7M^^S. IE Alt!- ^^£^11:^. 

<31> «^ ^210.5.^ DflHSl^i^ ^^B^^l^iBl <H511<^1-^^ 7l:5!:(12)<^l ^^^4^ 

^ ^4i(P)t^>cl- ^;^>(Ts)5!l- ^:^>(Td)^ ^SbI^I ^fl^flAlE^ storage 

capacitor : Cst)^} ^^^"^l ^^1 ^^^^^1 dli^Vds) ^ 

^XTd)^ *1-i4 ol>a-^ MV^l-m^^l^iBl^ ^A^€ ^ Sli^. 

<32> oH, >^7l 71:^(12)^ 71^(2:^ A>-g-^H . ZL 7^^^^ ^^X^ ^] 

» «: ^ 9X^. 

<33> £AltV W>S>1. ^ol, 7l:^(12)^Hl ±^ ol^ <^ n^^J^ Til 

olH ^11^1(32)31-, 711 olH till -a (32) 34 ^^^^ A>oloil :^J7 Ji7^>*>^ tflolE^ tillAi(34)ol 
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<34> -^Al<Hl, ^.7] c-flolE-1 afl^ (34)21- ^^^>7ll o]^s\J^ TflolH an -a (32)4 S^V^V^ 

^€ wfl'ti(35)ol ^^^^cf. 
<35> ^7] ^^l-(Ts)5!V ±MTd)S. z^-z^- TflolB ^^(36,38)Ji)- 

(40,42)5^- ^^(46,48) ^ ^^(50,52)* S.^*>^ M}-^H^^liB^7l- A>-g- 

<36> i^^l :±:^]-(Ts)^ TflolH ^^(36)^ 7]]o]^ H)]^ 

(32)3)- ^^SlJI, ^^(46)^ c^l<^lBl tifl>a(34)a!}- 9^:^^t^. 

<37> >^7l ^^>(Ts)^ €-^(50)^ >a-7l 4i^V(Td)s1 711 olH ^^(38) 

<38> ^V7l ih;^>(TD)2l :^q-(48)^ ^J-71 tiflAl(35)3l- ^^^(55)^ ^f-sfl 

<39> ^tb. ^7] ^-S- 4i^1-(Td)^ ^511^ ^^(52)^ ^ih-^(P)<Hl ^^^^ :4 1 ^^(^d= 

^^^)(16)4 ^#^>H^ ^^^^cf. 
<40> olufl, ^7] a11^(35)4 n ^>^^ T=V4^ ^el^#(15)^ ^^^^ ^H<^1 

Jl ^S.^^] 7113|]a1eKCst)* 

<4i> ol^>, s. 3^ ^^tb ^^fl'^l^^^l- 7>^ -^7l^;^l ^^±7^5] 

<42> SAltV ^o], 71^(12)^ ^oflfe cflolE-l 3ll^«-(E)7> ^^^SlJI. no\B\ ^ 

7l:ia:Sl <a=^ollfe TllolB 3ifl:^:^(Fl.F2)7> 2q-z]- ^^J^gcj-. 

<43> >^7l C-flojE^ B]l£.-^(E)Sq- 7m(12)Sl Hi- ^O]]^ ^^^^(39)* ^^^tbT^f. 
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<44> ojufl, .^71 ^-1-^^(39)^ ^1 2 ^-^(^^ 1^ 20)<H1 ^^^<a-* 9l7M 

<46> 3E. 4^ 3E. 2^ m-m^si- :£ 3^ iv-iv^# ^^-^ ^^£<^li=1-. 

<47> (i£ 22] ^^^-Sr IE 3^ t!: ^^^V«^ ^^*>^c]-Jl <^1» £ 4 

<48> SAltV H>S1- :y-ol, -H-7l^;^l ^^i^>^ TllolH ^^(38)3?}-, <^^^%i42)^- 

^^(56)4 ^^(52)^ i^*>^ ^-^:i^><?] ^^H^^1^b1(Td)7> ^^^slJl. ^ 

#^1-^ ^1 1 ^^Cy^^ ^■^)(16)2l-, 1 ^^(16)^ ^^o]] ^^tb ^^^^> 
^ ^^^(18)2l-, ^^^(18)^ ^-¥-^1^ ^1 2 ^^(^^ ^^)(20)ol ^^d^t:!-. 

<49> ^7] 7l)3l)A]E-1(C^)7> S] , ^^(56) 

^ ^^S.^:^] 7fl2l|AlE^(CsT)^ ^1 2 ^^(^^Bfl^)(35)3]- ^^^^1=1-. 
<50> ojnfl, 7flsflAlEl(CsT)^ ^1 1 ^^^^ ^^^1 2 ^^(35)^ 3>:^<^1 44 

<51> ^7] ^^^^XTd)^^- ^S.^^] ^'flsfl^lEKCsT)^ -a-7l ^^f^(18)<^l ^^^^ 

^^<^1^ ^1 2 ^^(^^^^)(20)ol 
<52> ^^j<^l^i, 71:^(12)^ 5!]^o1]^ ^V7l ^^fl 2 ^^(^^^^) (20)<^1 ^^^^0" 

* 9l7m^ ^-1-^^(39)^ -^71 ^-g-^^KTo)^ TflolH ^^(38)4 ^^#^5. 
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^^(39)^ ^^<=^] cf^^ ^^tb ^] 1 ^^*(50):b1- 

^1 2 ^^#(52)011 <^-^7> ii#£lt^, ^7] ^1 2 ^^(20)^ ^1 1 ^^*(50)^ -f- 

^ ^^^^(39)2}- ^#*>^ ^7] ;tfl 2 ^^#(52)^ ^-^ofl 

^#^^(39)* ^tv ^^^om. 



^e-^M-. #2fl^ ^-f^ 7]:^ ^Hi MVn^H^^l^B] o^e^ioj^-iq. 

-R-71 n^S] ^^*>7fl ^nf. 

#2fl^ ^7] -6-71 ^#ofl ^=11 

^ ^^^] 3.7]] ^l*V£l^ ^^1^* 7MJ1 ^^Cf. 

«1-B]-H^^1^B17> <y=J:^>7fl ^^^51^4 ^KMS.. lOOOA^S^ ^}-§- 
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1020020074012 ^^ ^7:>: 2003/6/19 

<59> ^tlr, srV-^ ^^«ci-^^ <y^^#sll<^l^<^l ^tt 91^^^ ^ -g-^o] 

7\-^^7} fe^ 71)^^^ 9X<^ Jin^S. ^1#<^1 2^ -§-^1-71 0^3^^ ^>Hl^ol 

<60> ^SJr^l^. f^afl^ ^-^ ^o] >a-^^ M--$-7l t«fl^<^l «^ 

^^'^i 1^71 afl^ofl ^311.^71- ^jl^oi :^^^}^^ ^4. ^-f-^i^ ^-i^m ^ 

<6i> ^-^ ^T^^ oil- «fl:t*>7l ^t!- ^^-^S. ^-^S, <H 

Efloj-f.^ ^^^-¥-1- tiE^ 7]:&oil ^^^th ^ <^1* ^^^tl: ^J--^^^ ^71^711 ^> 

<62> olnfl, 0.7^ ^^^d 2 7l^ofl ^^^5] 7] . ^l-7l -^7l^^#Sl 

«?l7>e>7l ^tb ^1 1 ^7l -^71 ^^^#011 ^^^<a-a: <y7H>7] ^tb ^1 2 

^^^^ 
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1020020074012 ^^ <U7.}: 2003/6/19 

^71^;^] ^^:ii;^>$ ^1^^ ^ Si^. 



^ ^1-^H€^l::f^BlSq-; ^>7l J^ej]^ ^^oJf ^^^^ ^1 1 

71 1 -^<a#^S. ^^^3£lJl, >3-7l ^^3). o^^^ 2 <?i^^ 

^7l 1 71:^21- ^1-^21^ 4 2 71:^21 ^r^d\] ^a^^ i ^^3f; ^7] ^^<=i 

^^1<^1 i^-l-^m ^1 1 ^^^<=>11 ^^^^ ^1-^311^^, ^71 A] 2 <?l^^^oi1 cfl 

-s-^m ^1 1 ^-^-^i ^^^^ >^7i ^y^n^s] >s-^<Hi ^^j^ 

^^Jil-; ^71 ^^<^^o|l cfl-g-^> ^1 1 ^^o] ^^.oil ^v:^^3|. 2 

; ^^7l 2 ^<^^oll ^cJ-71 ^<a^ ^-^<HlAi ^71 1 

^#*>^ ^^4; ^7] ^1 1 71^21- 2 7]:^^ ^^^>fe ^L^t^cf. 

<66> ^7] ^4x<^^^ ;^^iofl cfl-g-*>^ ^1 2 7]:^^ "g^'Hl^ ^^^*>Ji. 
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<68> ^1-71 ^1 1 ^^:^f^oii ^^^^V^ ^^(anode electrode)<^l Jl, 

^1 2 ^1-71 ^^>* ^^^>^ ^^(cathode electrode) , l 

^l-^-^^H^(ITO)S ^^^*>Jl. ^^-71 >fl 2 ^^(Ca), <&^Plw(Al). 

<70> ^ ^^S^ 14^ -fr 71:^^1 ;5fl2:«J-'^^ ^^S. o^^ n"^^^ ^1 1 

^^1^; ^1 1 71:^ ^H] ^1 1 ^<^^91 ^^^^m ^an^; ^71 

>a-«-o|l cf^;^ ^S]^*?! ^E^tif^^ ^^^^V^ ^^l^q-; >a-7l ^E^ti^o^ ^a.^] TljolH 

TflolH ^#3]-^ ^^l^iV; >^7l TllolH ^l^ol ^A^^ 7l^^ ^^cll ^1 

3 ^<^^i-^ ^^^s:]-^ ^^l^!]-: ^>7l ^1 3 ^<^n^ tifl^^ ^^1^; 

^^71 ^^wfl^ol ^A^^ 7]:^^ ^iS<Hl ^1 4 ^^^^ ^^^^ ^, ^7] TflolH 

'a^^ oflE^w.^^ z^-z]- ii#*>^ 1, 2 ^7] ^^^^^ ^^1- i^#*>^ 

^1 3 ^^^^m ^^1^; ^71 <U ^E]«.^JJf ^#^1-^ 

til SAi<^^6fl ^«j-^o.^ ^:f. ^^^^V^ ^7] ^ ^efloi 

37-13 



1020020074012 %^ <U7^: 2003/6/19 

^-f- ^^o] ^A^^ 7)42:^ ^i^oj] 5 ^^^^ ^ ^7] ^eil^ ^ 

^1 4 ^^^^^ <^d=^* i^#^>^ 5, 6 

^^^*V^ ^7] ^^1^ ^^Ji)- ^#^1-^ 1 

7l^32f u>^i^ 2 7]:^^ <^^ofl 1 ^>^^*>^ ^7] s\-±^<^9] 

ifl-§-*>^ ^1 1 ^^J^ ^m^^^il-. ^7l 2 <a^^^<=>ll cfl-§- 

*m ^1 1 ^^'Hl ^<51^ Bfl^^ ^^^*>^ ^7] ^m^fl^^ >^^<H1 

^^^^m ^^15^; ^7l 5l-4:<^^<^l Cfl-g-tb ^1 1 ^^<^1 ^71 % 

^^^m ^7^15]-; ^7] ^7]^^%%-$] -^V-^ol] ^1 2 ^^A, ^^7] ^O^B]- ^^-ofl ^ 

7] ^1 1 ^-^4 ^^ISq-; 1 7]^3\- ^] 2 7]^-^ ^ 



<72> — ^] 1 ^Al<^l — 

<73> ^Vt^^ 1 7l:^o11 «]-B]-:e^x]>iB| o]^]]o]:^7} ^^^Z\JL ^] 2 7]%o\] ^7]^^ 

^7} ^^i^^ ^^7]^:^] ^^^7^3] 9X^^^, ^7.}B\ S.^]^<^3\. tiliAl<^-^o^ 4_ 

^^*>£^, '^■71 ^] 2 7]:^^ WlSA] cg^ofl ^^-^ 

37-14 



1020020074012 %^ 'U^}: 2003/6/19 

<74> o]Br>, £ 5^ ^ Dc).s -^71^7)1 ^^^;=^>1- y^^jos, s^lt!: 

(100)2)- ;H1 2 71:^(200)^ ^^H(sealant)(300)» *«fl ^^*><=^ 

<76> ^7] 1 71:^(100)^ Cf^Sl ^^-^(^^-^)(P)7V ^ 

<77> >a-7l 5l-iJi-^(P)5q- cfl-§-*>^ 2 7lJa:(200)^ '^^'Hl^ tf^S^ ^] i us 

(202)^ ^^^*>J1, ^^(202)ol ^^^^ 71:^^(200)^ ^^ofl ^'^tl: * ^^^^^ 

^1 1 ^^(204)^ ^^^tt^. <^M. ^1 1 ^^(204)^ 

<78> >^7l ^1 1 ^^(204)5^ ^-^ofl^ .^71 2|-:dl^^(P)Sl ^^^jojl tfl-g-*>o^ ^^(210)ol 

>a-7l ^^(206)^ *>-^oflfe ^"^l-^S- ^l-^4€(206)^ ^^^^4. 

<79> ^7l ^^(210)3)- ^^(210)^ A>olo]]^ -^7] ^^#(212)2)-, 2 ^^(214)^ ^j- 

<80> ^7] ^] 2 ^^(214)3q- i^>(TD)fe 'tis) ^1 1 9!^^^(130)* 

-^^ ^m^i^. ^. ^7] :4 1 ^^€^(130)^ ^1 1 7l:^(100)<^l ^^^^1-31 1 ^ 
2 71:^(100,200)^ 1 <^^^mi30)'=>] ^^f^(204)^ ^^<^1 ^^^^ ^;^} 

^^^^^ 2 ^^(214)5il- ^#*>7ll ^rf. 
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<8i> ^^^V ^^^^oil^l, ^71 ^] I 71:^(100)2] sq^(A)<>fl^ ^-i- ^^(126)ol ^^^S]c^, 

^oM ^-i- ^^(126)54- ^#^>^ ^1 2 91^^^(132)* ^^^^V*^ ^1 2 7]^(200)<^] 

1 ^^(204)«^1 -g-^l*>7ll "?17>S)£^ 

<82> olnfl, >a-7l 2 <?!^^^(132)oll tfl^*>^ 7l:a:(200)<^l^ ^1 2 ^.2: 

(203)31)- ^] 1 ^^(204)4 ^<?^°1- 4^(208)4, ^#^^(216)^1 ^V^l^ ^f^s^H 

^^<^14. ^I^, ^y] ^#^^(216)^<?i^i- 311^(208)^ ^^^^ 
1 ^^(204)3|- ^^^>is. ^^^«}-rf. 

<83> til-sl- .^7] 1 c^^^^(130)3!}- ^#^>^ ^7] 7^] 2 

^^^^(132)21- ^#^>^ -^^^ ^7^# ^^sr>7fl ^ ^ Si-^JBS., ^] 171:^(100)4 
2 71^(200)* ^^^}^ A], sq^:^(A)oil ^^^^ 2 ^^^^(132)«^1a1 ^^-71 
1 ^^(204)0.3.51 ^^^<a- <a^lr^* U-^m ^ ^cf. 

<84> ols:>, S. 6^ ^SsH ^^^^4. 

<85> £ 6^ £ 5^ F'^^^ G'^^^ S^lt!: ^i^JEolcf. 

<86> £Alt!: Wl-Sq- ^ol, ^^«.(p)6|l tfl-g-^>^ 7l:&(200)>3-<^ A 1 ^2: ^^(202)4. 

^1 1 ^^(204)4. ^m^ifl^ (206)4-. ^^(210)4, -^71 ^^#(212)4, ^1 2 ^^(214) 
'^l ^^^^^c^l, ^7l ;^1 1 «?l^^^(iE 54 130)^1 ^#4^ -T-^^ ^1 1 ^^(204)4 
3fl€ (206)4 -H-71 ^^(212) 4 ^] 2 ^^(214) ol ^#4^ ^^(J)<>14. 
<87> olsq- alJE^H, ^7l 71^(200)4 4^*^^(A)<^1^ -^-71 >«ll l ^^^(202)4 ^ 

^A^€ ^1 2 ^^(203)4, ^1 1 ^^(204)4. ^7l ^l-^s|l€(206) 

4 ■^'a^ ^'U^^S. ^^^^ 3llEi(208)4. ^1 2 ^^(214)4 ^'U^ -^^ 
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^^^^ ^#^^(216)0] ^] -^^(K)<^1 ^71 ^] 2 -i^^^^CS 5S] 132) 

<88> olnJl, ^7] ^1 1 ^ ^1 2 JiS ^^(202.203)^ ^^^Ife ^ 500-3000 A olji. ^7] 

^1 1 ^^(204)^ 1000-2000 A olJL, ^7] 3Jfl^(206)3l- ^^(208)-^ 

500~3000A<5lJl, ^7] -^7] ^^^^(212)^ 1000-2000 A <^lJl, ^7] 2 :5i^(214)3l- ^ 
#^^(216)^ 500~3000A<:>lt:f . 

<89> n^B^^^, ^7] 1 <^^^^iS. 5^ 130)^- ^#*>^ SOOO-lOOOOA^l ^^^1 

S. ^^mJL, ^7] ^] 2 ^^^^(JE 5^ 132):4 ^#*>^ 2500~1100A^ ^^IS. 

<90> H^B-S., ^7] ^ ¥^1* ^'a*>7fl ^ ^ ^Cf^ ^ ^t:]- 

<9i> ojsrV, S. 7a tfl^l S. 7c» , ^ ^^<^1 ^i-^H^^l^B] o^efloj^-oj 

^^^^^^^ W. 

<92> 5. 7a i^^l IE 7c^ ^ ^^^<H1 -^7l^;^l 1"^^;^^ ^^^^^b] cHsll^^l-?- 

<93> (s. 7a ifl^l 7c^ i 2^ m-DI^^a}- £ 3^] IV-IV^# ^^t!: ^'SS'^lcf. 

<94> (:£ 221 £ 321 ^ -f-^o]:a^ 9^^^}^ ^^a^l'^^JL ^g^^Jl oil- £7a 

7c^ ^ia:£S M-El-i^rl-. H^^J:^ i:f2 7ll S7lf-) 
<95> 3£ 7aofl B>Si)- :y-ol, ^^<^^(E)4 ^-S" '=i^(D)3!l- ^S.^^] «=g^(C)3i|- 7l 

^^<^^(A)o1 ^2]^ 71^(100)^ ^sl- ^Bl^(SiNx)^ ^s1e(Si02) 
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<96> >a-7l Hls|f^(i02)^ -^^ofl ti];^^ ^Hl^(a-Si:H)# ^^t!" ^ ^^^^ 4^4 
o]^^ ^19*><^, >^7l <^^(D)2l- >iSBl;^l <^^(C)<H1 irf^^ 

311^(104,105)^ ^^^tb^. 
<97> ^7] ise^;^1 '^^(O'^l ^^^^ 3111^(105)^ a^<^l 1:^1-* ^^^m 

<98> ^V7i c^^(D)oll M^^^ cf^^^ 311^(104)^ ^1 1 ^JjBlti. <^^(i04a)2l-, /Hi 1 

^Hl«. <^^(104a)Sl o^^^ z^-zl- XII 2 ^-flBlti. <:g^(l04b)-2.^ ^^W. 

<99> nf^-^S., ^7] y^] 1 *«Elti. <^^(i04a)^ ^^<^] 4 2 ^<^^9l 7]]o]^ 
(106)54 TflolH ^^(108)^ ^#*><^ ^^^tb^. 

<100> olnfl, ^j-7l 7l]olH ^<?1^(106)^ 71^(100)^ ^^^] ^^^^ ^ £ $X^. 

<ioi> Tll^lH ^^^(106)^ ^Bl€-(SiNx)4 ^elS-(Si02)* 5£^s:>fe ^7]^ 

<102> <a^^><^, ^7l TllolH ^^(108)<^1 ^^^^ 7]^(100)^ ^Ta<^l 37> 47]-^ 1: 

^1-(B SE^ P)* £^^H -^7] 2 ^Blti. cg'^(l04b)^ .2.^ ^^(ohmic contact)*^ 

<103> TflclB ^^(108)<^1 71:^(100)51 ^^o)] :q 3 ^o^^o] ^ 

<?^Bl-(iio)^ ^^^^1:1=1-. 
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<i04> ^7] TflolE ^^(108)^ ^^i^l^(Al)4 'a:^^]^ ^^(Cn)^ ^^^^(W)^!- 

^ ^^^(110)^ w><q. ZL-i- ^ 

<i05> «tl^*H, ^J^el^l <^^(C)^ >a-¥-<=Hl S^^^ ^€ttll>Jd (power 

line)(112)-g: ^^^W. ^Se]^l ^^(C)^ ^l^-^ ^€wll^(112)2l ^fl^^l^i 

<106> s. 7b<Hl £.^1^ w>Sl- :y-ol, ^-^Bfl^aC 112)0] 71:^(100)31 ^^^d]] 4 

^^^(114)^ ^^^^ ^ 2 ^El«. <^^(104b)* i^#^V^ 1 

^^*(116)4 ^] 2 €-^*(118)^ ^^^^m ^71 ^^wfl'Jd(112)2l in# 

^1 3 ^^*(120)^ ^^^^c]-. 

<107> £ 7cd\] X3}s>\. ^ol, >^7l ;Hl 4 ^ol^(114)ol ^^^^ 71:^(100)^1 ^igofl 

al-(Cr). l-elti.^dl(Mo), ^^#(Ta), ^^^^(Wa)-^^ if-^m H^^^ ^^^V^ 
^^^H, ^1 2 -sflElti. <^^(l04b)<^l zl-zl- ^#^1-^ ^^91 €^(122)5!l- 

>i ^^(124)^ ^^^tb^l-. 

<108> -S-AHl, 7^(100)^1 sq^ofl ^^^^(126)# ^^^t!-^-. 

<109> cf^-o.^, ^71 ^Bll<y ^ ^^(122,124)32f ^-^^^(126)ol ^^^^ 7^ 

(100)^1 ^Tgoil ^1 5 ^<?^^(128)-i- ^^^tt ^ 2|lEisr>ol^ ^1-71 ^^o] ;5i^(i22)^ 
♦ i^#*>^ 4 ^^^(H)4, ^7l ^^^^(126)21 ^zl- i^#«:>^ ;ql 5 ^ ;*ll 

6 ^^*(I,J)* ^^Jt!:^. 
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<iio> o^^^tH, A] 5 ^<S^(128)<^1 71^^(100)^ ^^<^1 ^^^^ ^ 

^^}J1 n^t}c^, :Beflol ^^(122)4 5j.^«-(p)oll ^A^^ ^1 1 o^^;^ 

^(130)3|-, ^7] 4 5 ^*^^(126)3l- ^^t}^ 2 '?i^^^(132) 

<ii2> ol^>, :£ 8a xJi\:^] £ sdl- **B, ^^7). cH ell o] 71^2]- t^^^ ^^^^^^ 

,<113> S. 8a tfl^^l £ 8d^ ^ -B-71 ^^f^^ ^12:^^* ^>«-i«^l 421- 

<ii4> s. 8a^] SAltt v}$>\: ^o], :^xgt!- ^<?l7l^(200)^Hl *^>^>J1 ^ 

^1 1 ^^(202)^ ^-^^tb^. 

<115> olnfl^ €^(201)521- C^lr^l -^"71 71:^(200)^ 5^^*=^ ^ (A)«^l ^^1 2 JS-S 

(203)-i- 1=1^ ^^^tbi=f. 

<116> olnfl, a.S^^(202)^ o]^ ^^^£l^ ^1 1 ^^(t^l£A])o^ ^-I^J-^irf 7,]^^:^ 

o] S.^ 7>^*H, <^11- S<H ^1 1 ^^(i^lHAl)^ ^^^^^ ITO 

el-^. ^^(202)0.^ 3#(Cr). #Hl:a^(Mo), *a:^T^l^(Al). *a:^i^1^^^(AiNd)-l- 

<ii7> .^71 ^Si ^^(202)^ •^tiV^^o.s. Ir^^t!: ^>-g-*l-7fl 3La1<^^o.s. 

^V-§-^^^l <^^<H1 i:fl-g-*H ^^^^1=1-. <=>M, ^7] ^] 1 ^^(202)4 2 & 

2: ^^(203)^ <ys]o^ ^^l<^l^i ^^€4. 
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<ii8> t^^^S., ^] 1 €^(202)21- »1 2 tiS ^^(203) <5l^^^^ y]%mO)Si\ 

^'3<^1 ^1 1 ^^(204)(anode)^ ^^^^4. 
<ii9> ^7] ^] 1 ^^-(204)^ ^W(i^l:£^l)<^ *(hole)^ ^*a^>^ * 

^S. ^S. ^^^M ^^(work fimction)7]- ^#-ll-^^>olS.(ITO)* ^^^}<^ 

^7] ^] 1 ^^(204)€- St^i ^'^t!: ^1 2 <a^^^(£ 7c^ 132)* ^«fl 71^^: 

(100)^1 <q^<^^(£ 7c^ A)<=]]^^ ^^^'a-* 'y7> «3:^q-. 
<120> . tzf^o.^, 5. 8b<Hl SAltb H>5q- >^7l ;^fl 1 ^^(202)«i cfl-§-tb ^^<H1 

^<?^1-^* ol-g-5>o^, ia].^^^1.7l]^ 5g^2^o.^ ^7]-^^2] 7i}y^ sf|^(206)* ^^^tb^-. 

^^I'^l, ^1 2 ^^(203)<^1 cfl-i-^H ^-^^ 51111(208)* ^^^W. 

<121> cl-^-^S, ^^vo^ sflEio^ ^V^cHl ^^(210)* ^^^^r^.. 

<122> >^7l ^^(210)^ ^^^J -B-7l#^* i^B^m ^"Sl-^* ^^^^ ^ 9X^^, 

<123> nf^^S.. £ 8c<>il S^ltl: ^V^^l- , ^^-71 ^ ^4i(P)^>4 ^7] 1 ^^(204)>a- 

ofl ^^^^^ -a-71 ^^#(212)* ^^jtb^^. 

<124> o]m, >^7l ^^#(212)^ ^^^V^ ^^^* 7>^1^ -H-711-^* ^^^}'^ 

1: ^ 9X^^, ^M. ^71 ^^(210)^ ^^cHl >^V7l -H-71 1-^^ 2]- 

:^MPM^ ^■^^^s. ^^^^ ^ ^t^. 

<125> >^7] -^71 #^#(212)^ BE^ Cf^-^S. ^ 9X^^, ^7] -^71^0] c^. 

^1-71 1 ^^(204)3|- e^tl: ^^^#(2125)^ * ^ 
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'S^^CHole Transporting Layer)(212a)* ^>^J^>J1, 2 ^^(ojiEAl )3!)- e^tb Bf^o]] 
^ ^^f^CElectron Transporting Layer : ETL)(212c)* T^^^tb^f. 

<126> tq-^-^S, IE 8d<Hl ^o], >^7l ^^f^(212)^ ^^<^] ^1 2 ^^(214) 

<127> ^1-71 ^1 2 ^^(214)^ ^ Sl-4i'^^(P)<Hl cfl-i-^H ^^l^V^, 9]^ ^ 

<128> olnfl, >^7l ^^(210)^ *}^<^1 ^>^3fl^(206)^ ^7] >Hl 2 ^^(214)0] 

^1 1 ^^(204)2}- ^^£1^ ^V^*V^ *>7fl ^4. 

<129> >^7l 2 ^^(214)4 ^Aloil^ 7)^(200)^ iq^<^^(200)^ ^9^^ ^^(208)3^ 

^^^^]^ ^1 1 ^^(204) ^#^1-^ ^#^^(216)^ ^^^tti^. 
<130> ^y] ^#:^^(216)^ «VD^.E^^i>^Bl <H5l1<^l^ ^^<^l^i>-^^t!: ^1 2 

^(132)2)- -a^Sjol. ^71 ^1-^^(126)311- 2 ^^^^(132)^ ^^^^^-^ -^-71 

1 ^^(204)011 ^7>s]-^ ^4. 
<i3i> ojofl, Aj.7i ^1 2 ^^-(214)511- ^#^^(216)* ^ ^^^^Vfe 1-^^ 'ar^T^l^CADsl- 

^#(Ca)3il- i:'>Zlvil^(Mg)^ §>i4S ^^^*>7lu|. el##^i^/«g:^nl^(LIF/Ar)^ 

<=>]^ ^^^^ ^ ^cf. 

<132> al-s]- ^Bll<^1-^^ ^^^"^ 

<133> o]*>, ^] 2 ^Ajc^l* ^ a 4^ ^^c^l* ^^^1:1^. 

<134> — ^] 2 ^^]d\] — 
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<135> ^ ^r^o^ 2 ^^1<^1S^ ^^^^ 9l^<^] ^^^^ ^^^c^] 7] 

<136> £ 9^ ^ 2 xc^^ -^7]:^^ "^^^^y^ ^^^^ 7fl^^o.s S. 

<137> i3>5>}. ^o], ^ ^t^oil ^1 2 ^Alc^lofl n:}.=- ^^:ii;^V(299)^ 

^1 1 71:^(300)31- 2 71^(400)1- ^^B(sealant)(500)* ^^i-^>^ 

<138> ^1 1 71:^(300)^ ^-¥-<Hl^ 2|-4i-^(^^-f-)(P)7> ^SlSlJl, Zl- 

<139> ^4i^(P)oll tfl^^m ^1 2 7l3a:(400)Sl <a^'^l^ trf^Sl ^fl l jg.^ 

(402)^ ^^^*>:n., iL3^ ^^(402)0] 7l:^S](400)^ ^^<H1 ^^tt * ^'i^^^ 

91 ^1 1 ^^(404)^ 

<140> ^7] ^1 1 ;^^(404)S1 >S-^o|l^ ^7] 2)-^<^^(P)sl ;g;^loil tfl-§-«rH ^^(410)ol 

^^^slJl, ^7] ^^(406)^ *>^<^1^ ^^^^ :*>^34|^(406)* ^^^tb^. 

<141> ^7] ^^(410)3)- ^^(410)2] A>oloil^ -0-71 ^%f^(412)3f, ^1 2 ^^(414)^ ^> 

<142> >^7l 2 ^^(414)4 4i^>(Td)^ ^1 1 ^^€^(330)* 

'^^^x:^. ^, ^7] ^] 1 <?!^^^(330)# ^1 1 71:^(300) ^^^«^>J1 1 ^ >ll 
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2 71:^(300,400)^ ^^^^V^ ^1 1 <?l^^^(330)ol ^^^(404)2^ -^-^ofl ^a^^ 

^"U^^^l ^1 2 ^^(414)uif ^^-tM ^cf. 
<143> ^^^<H1>H. 41 1 7m(300)2l "y:^ 5q^(A)<Hlfe ^^(126a,b)<^l 

T^^^^^. ^71 -^--f- ^^(126a.b)5q- zl-zl- ^#^}^ 41 2 ^^^^(132a.b.)* ^ 

^^^H ^1 2 7l^(400)<Hl 41 1 ^^(404)521- -g-ol^rl-Tll ^>:£^ tt^. 

<144> oH, ^7] 41 2 ^^^^(332a,b)<Hl cfl^s-}^ 7l:^(400)<^m 41 2 ^2: 

^^(203a.b)52l- ^7l 41 1 ^^(404)4 ^<^^ 3fl^(408a.b)4, ^^^^(416a.b)<5l ^} 

<145> olsl- ^ol ^1-ig, ^71 41 1 <a^^^(330)3l- ^#^>^ -^^^f ^71 71:^21 <y=^ofl 

41 2 ^^^^(332a,b)4 ^#^>^ ^^^1 ^^^1# -^-^eVTll ^ ^ ^>7l 
41 2 71^(400)^ ^^^>fe ^1 <2l^:^ollAl ^o^^ ^^o,] o^tfl 41 2 <?^:i^ 

<146> ia>^ ^ol ^ ^T^ofl rrl-^ ^71^41 41^^ ^cf. 



<147> ^ ^t^ofl <^>2fl4 ^471- $^1=1-. 

<148> ^^^o]B.S. c>l5llol3)l^o^ ^>^oll eg ^^1 ^0,B.S. JL 7^\^ 
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<149> 1-4, ^7] -^71^711 ^^S^^l^E] o^eilolBfl^o] >^w.oil 

^^^^7] nfl^ofl, -^71^711 ^^^^>^ ^. ^^^H^^l^E^ol] 

1^1^ ^ Jl^«>;^1 ^<i>£ S]E.S. ^^*>^ jL5il-7> ^nf. 

<150> A^^^ ^7] «]-B]-H^^l>iBl 0l 511 7143:31 ^^°11 ^-i-^^<^l Cl 

^ ^l-^7l^o11 ^^^£l^ ^1 1 <y=^^^)ul)-^ 

<151> SEtb. ^7l :^^5Jl- 71:^^1 ^^6\] ^A^^ -^l^^^^ ^^*>^ ^>-?-7m^ <a -^^ 

*^*>7fl ^ SZ^^S. 7^51 ^A^^ ^^^^21 ^^^^* ^ o;[ 
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[^^^^^^] 
l^^^^ 1] 

S ;«fl 1 7]%3!\. ^1 2 71^3)-; 

^1 1 71:^^ a] SAl<^^oil ^^^^ ^^4; 

^7l 1 7]^^- ^] 2 7]^^ ^1 1 ^^uif; 

-^■71 ^4i<^^^ tfl-§-§>^ ;H1 1 ^^o^ ^^6^ ^>^sfl^5!l-, ^71 ;^fl 

2 cfl-i-*]-^ 1 >^v-^oii ^^^^ 30^4; 

^7] ^^ofl ^A^^ ^^5}.; 

^j-71 ^^'^^ofl cH-§-^V ;^1 1 ^^o^ ^V^o^l ^f.^ ^7l ^^^#511- ;^1 2 ^^34; 
^^-71 ^1 2 ^^31)- >S-7l ^o^^ 3rfl^oil ^7] >«11 1 ^ 

^^-71 ^1 1 7^311- 2 7l:&-a: ^^^*>^ 

# S^^m ^7l^;^l ^^^^^K 
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21 

^7l ^-«Ely.#^ cf^^ ^Bl^^ -B-7l^;^l ^^4l>^>. 
4] 
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6] 

^1 1 9X<=>]^-], 

^] 1 ^7] ^^^ofl tr^ ^'^^^}^ ^^(anode electrode)^^! , 

^1 2 ^^>« ^'^J^m ^^(cathode electrode)^ -fi-7l^^l 

[^^*ch 7] 

^1 2 ^#(Ca), *y:^i='l^(Al), '^Vnvil^CMg)^ i^«>fe ^ 

9] 
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[^^^J- 101 

AiS. o^^ ^^^^ ^] I 71^4 >il 2 7l^ofl t::|.--o^ ^^c^^^ i^^V^ ^A] 

^7] ^1 i-7l^ '^<H1 >ll 1 ^$^^91 ^^J*>^ ^^1^^}-; 

^7] TflolH ^A^€ 71^3] ^^ofl 3 ;i^Dl-^ ^^a^V^ ^711^; 

^7] ^^Hfl^ol ^A^^ 71:^0^ ^^<i)] 4 ^A^tb ^, ^71 TllolH ^ 

oj:^ cfl^l^Hf^^ z^z^ i^^^m ^1 1, ^1 2 ^7] ^-Safl^^ 

^7] ^ ^SllOl ^^51). ^q-ol ^A^^ 71:^51 ^i^ofl 5 ^<gn^^ ^ 

^^th ^ S(|^Br>c^, >a-7l ^^21 ii#^>^ 7^1 4.€-^*32)- ^7] "E-^^^-S^ 

^1 5. ^1 6 ^^^^^ ^n^-. 

^7] ^^jif ^] 1 <^^^^3f, ^7] 5 ^1^** #sfl 
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^7) sF^'^^^ tli\^^^ ^] 1 ^^^] ^-^^^ ^>^2|)^4. 

^7l 5l-^<^^611 i:fl-§-^ ^1 1 ^^51 -^^ofl ^>^^«^>^ ^^^ISf; 

-H-^l^^f'^ ^1 2 ^^3)-, >a-7l ^<a^ sfl^^ -^7] 1 ^ 

^71 1 7]^3\- ^] 2 7]:^^ ^^Hl- ^^^1 
5L^*>fe -^7l^;^l ^^ISI}-^. 

11] 

^] 10 

121 

^1 10 «eh*^l ^<H^i, 

^7l 1 >a-7l ^^(anode electrode)^] Ji, 

^1 2 ^7l ^^f^ofl ^;^>^ ^"^sl-^ ^^(cathode electrode)*^ -^7l^^l 
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[^^^J- 131 

^1 12 9X^^^, 

^71 1 <yi-ll-^^>ol:B(ITO)^l ^7l^;ql ^^^^;^> 

[^^^J- 141 

^1 13 ^^^i. 

^^^^ ^^O-W ^ ^^^^ ^7]^n ^^^4i^> ^13^1}-^. 

151 

12 *J-oil ^o^Ai, 

^7l 2 ^#(Ca), -yr^T^lwCAl), '^Vnvil^CMg)^ i^^>^ ^ -id^ 

^ *>M-^ ^^^^ -^7)^7^] ^^^7} 

[^T^^ 161 
^1 10 *j-<^l 
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^7] ^^wfl-tisl *>:^oil ^-^^ ^e^^ i^^Vc^ o] 

^ ^^^*>^ ■fr7l^^l ^:^a^7:> 
17] 

^1 10 -^Hl ^'H^i, 
-e-71^^1 ^^:di>^> ^ISM}-'^. 
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